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1 

ffl*rs*a«*§-fflrt^R£:* 

cofg 2 ©»!M*«9JUT^->*>HIM»M«#*ffl* 

m i <ajt$$m^ -^-r^is i cDtbtt«*«##»fc. 

#^S##-r^^ 2 © jfcttW^W^Rfc, 

MM&B2] ME^->5f->»!RI«WJ^Rtt. IHErt 
fcfeKjfttUT* Bfft)BIIMBl*TrcDJBIBftl«EIB10 
HM&gt l Etto/i v - fVt-f x oiMftfim 

*nsM<Dmr$*mmm 2 oint b&ww^R-efc* 

gg 1 <DJt«SSTRtfSg 2 <&Jfc«*Pfc*U fftESfl 1 CD 

jt««^fcB«rE*w«#&^t)a&^ «rE»a«* 
eis 2 ©jfcKSH^j: D#e>ns«^t&itttL/T«rEa 
«««« «»j«f s a a-r * Jt&^R <t . 

tttaEJB 2 ©jfctt«#£«afi* 2 cDjt««^t##u, 


2) »»¥6-l 2 0 7 8 7 

2 

ffi£SS 2 oWBBHIttE* l ©tttMWfctfrB* 2 <z>Jt« 

^ tt^r * jtfeft^^j o si* ^r <t * * mm 

m^m 5 ] s»Eia«««tBii9J«#ffl*^stt. 
ii&E«ffl«#fttfi»E» i <D\mmn a^n-fniRoa 

fe^R<h, 

*»E«ffl«#atf«rE« 2 ©jt««#&*n**uR oa 

*, W#SJt«UT*2 0it«j|8*Sa*'r**2(DJt 

ttBffEJB 2 <01t«aiS*&MEia««tttB»»J«# £ 

a^j u Mien 2 ©juwmaffiEis 1 oit«a8*€:t«rE5a 

•flHKtBWMW* t UTffl*T*ittt»*W 0 * A^R 
H*3#B6] ffiEJfc«»S«D**^Rtt* 5^5** 

«MirK£, «MBftfflffll#ffl*^R*l»*, t/'J^ 

^ < mmmn £ tat b/s y-^ w x <z> mm 

a^^bTtfrwB/ty-^-rxsrffiifc-rs^y--^ 

30 WEfl««*ft«^ HTE«««#»ca6^*, mio^ 

aft^t> me* i ©*m«*<fc 

m 2 o«ffi(s-9i:^aj*irtB^:*a»^a*#Rt. 

WEA*e#&9», StrEA^Jffif miE/^7 

-^NW XO^->^->^iE«lom 1 O^^fl fc**l£t* 

com 2 <D»iraS:»9J LT^->^>»!ra»9J«*«a* 

T^^->^>a5Wi»9J^Ri:, 

Jtlt** «: ##"T S Jtlfc«###^R i , 

S9E» 1 2 ottffl«#, ME^->*>»!IH«9J 

m^Mtficffitajttfcfitf ft* Da*, «tEfB2©«iRi 

^? *EJt««#tirE«i<z)*a«#t&it«bT, 

StttJBH»J«#&a*b. S9E*lOfflBB*. MEit^ 
£ J9B» 2 co^am^ t & Jt* bT«TEa««*tt 

a, 

IHE/ty-xA-fxmfc^Rtt, guEja«««J8«9J« 
50 8Efi«[iltt. 


—588— 


3 

i o ] taiaa«»ttJB«w«*ia*^att, 

^ J: 0 # £ n*«^ £1ttEJfc«fi!^ £ £ Jfctfc bTlTrgEiS 
WJEtt JMteU«# & Hi -5 JfcUfc^R t , 

\mmm2 <D&mm^*mm i ©ttfwmctt-^u 

MIEJS 2 ©HHWttJE* l ©Jt««^£i»E* 1 CDJtlfc 

mmm i ©*ffl«*R«jaEJt««#s-tn^n«tDa 
PS#sibttixT*i<Djfc«tt*sai*r*aii©it 

OTssg 2 ©tttae-^a^wEitKe^^-tn-fn* oa 

P#SJt«UT»2<0jt«3Bl*§ffl*-r**2Ojt 

u m&m 2 (oflinatteff i ® 

£ £flf A *R&g| 9 E«®/^ «7-^ AW X OiMSHMi 
C»*^ 1 2 ] IMBB 1 1 E«<0A»7— x/t-f X<DiS 

BmomoftRH] 

[0 0 0 1] 
[0 0 0 2] 

01 a^©*u>h-fe>x (««e 

*l/>ht>XIGBTl(D3l/^^- (C) ft«f 
LOADS^bTflSVccG) ( + ) igmc, 15^- 

(e) assvccto (-) t^\ztn^nm^n. v 

-h (G) ffl^te, y-hSfitRG^bTH^-m- 

2otfl*fc-tn-€ r n»«$n«. -tbx, igbtico 
-t>x cs) -xi^- (e) «Hfwcrau ttsfc&m 

*»ie ) iwit^b^masa^n*. 


(3) #H¥6- 1 2 0 7 8 7 

4 

[0003] mm&mmmtiRs<D'te>xffi?w<D;- 

0, *flttftfflfflfiitRSJcJ:*«JEEI»Tfl[VSdt3>^ 
b-*3<DIEA;fr<hbTJjxD&£n£o :3>AW-*3 
^■^O^A^IcS^mEEVREF 1 Sr^OatTo C<DZ2 

>nv—9 3 ottlfttf H 7^fM- 2 cDA^lctt-^Stu 

K7-fn- 2 B3>;tl/-^3Offl*0!)L/HI:S^ 

[0 0 0 4] K /t- 2 tt«ttttttB*ttArt«-9 I N 
10 £ I GBT 1 fcfflfcU #?&ttttS8«P«I GBTUt 

7*«Li/^w>ws i gbt i ion*-*-*. 

[0 0 0 5] IGBTl©«jj»fflH □>;^l/-^3 
^<fcD, ««*fflffl»«[RS<D«BEI*T«VS <hg*Pm 
JEVREF 1 t^Jt^T^dtJC^DfT^n, VS>V 
REF10«hf, 3 >^ 1/-^ 3 OW^^H t 
oTHM A*-2(DA^(C»arSo -t<0lS** K7^f 
A— 2<D£B;frj&*L I GBTS:^-7$1i-^> 

fcfc, I G B T 1 CDm^J&^Sr^tlT I GBTIO 

[0 0 0 6] tr^t, ^l/>ht>X^)IIGBT 

«sst<D»«Bjfc^y- Mw+#«jE&r$anb;fc££ tit 

[0 0 0 7] 

>X I GBT^->t>^y-htffV £ E, nV£ 
50 *««Uc Rtf««aftW«fiftRS©«BE»T«VS& 
^^f^ >^I3T&5o BEHCET, ^ — >^>H 

Viifi*OWI4:ftoW51W!miT*5. £©HHJ 
tT, Dl'^^SS (Ic =X^7^f^ (Di&mzit 

««JHM tfc*5V5-c\ »^i^DI:i:oTVS> 

vrefi^ws5&^ ismss«sits«tfib 

[0 0 0 8] 013H ±EB»ffl&BSr±bfe«*©* 
l/>hir>A^J^IGBT (DiBm^#&[El&cD;fS^£7K 

TtHjM0T?^So f^®^*Ti:3^ m^Wffl^R 
SICM^J{C^>^>1tCS^^b/i : bC7)T$>^o Z(D 

7>r;^-tbT»f^rs. 

[0 0 0 9] bfc^oT, Cl<0^>r^-^^Sc«:y 

- htEv« <D&m&mmmm t <t d t>+»*€f < r 

50 ^b. I GBT 1 (D^— >^->il[^(0mjEf^TMVSC0 
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4 


(4) 

5 

»fm<D*ffl»T« v s \$, t»mv®amnm t *\z& 

^Tt>> WVS<VREF lW%\Z&,tL'?Z>£5\Z-r 

^OjB*, I GBT l<D^->2f>a 

[0 0 10] L^bft39«6, HI 30«j*CD»g\ 

u >y«i3i$nfe«£Ei»T« v s & d >a v-* 3 
(DiEAti^Q&tfZiLizfcZftzb. mmz, %U>h 
±>7,ftmi G&T&mnwLs mmvtmztzVs vs> 
vREsu^fes^ yj)V9v>?$mmmft. 10 
i GBT&atwrs*T?©RfWi»n^«±u igbt 

[0 0 11] ^O^HJ«JilBraS^&»ft*rsfe86fC^ 

^nfcfeoT, iEm^mm\zmmffi&mmm&m<K 

y - AW X 0 3® « % « » 0 & £ » £ C i £ S ft <h T 

So 

[0 0 12] 

1E*©^^— ^oig«SfE«|||5r»^ 20 

fttt&m\zMmvttffim^i>mm^ffitj:nmkmm 
mm & fom l a y — ? a-t x (Dmmwttftm siftar <s 

IB/1 9 — 5*A-f X ©*MBI««i::#4' LT«TEA y — r A 
a«*»a*^R£:. fMBAa«#£3W\ MEA*e-9 

tan 1 <&Jfc*M8# «k 0 l"*;V#**fcfg 2 cDJt&m 

8MB* - > JBIIO»M##ttt«cifrE» 1 &rjcjg 
2©Jfc««*|£fltDiMK «H5»2<Z>WBI*. ME251 
©Jfc««*t«HB«a«#i:&Jt«lxT, MEAy-5r 

f*£B*U i»E» 1 <0JHKW\ t8ES2<0jfctt«-*|fc 

PS, WE/t^—^A-f ^Sr*^^i3:SmEK»«^SW 
[0 0 13] a*b<tt, i^2^«<Z)7^-fAM 

XOjMRaffisIBOJfc'Sfc. ME* — >*>SBraMM 

n^ttEffionn^u *nj^^o»!M&t9E*2© 50 


**Bi¥6- 1 2 0 7 8 7 
[0 0 14] M£L<te> H*fl|3E«OA»7— 

xoia««fiwisitt© < fc5^ me^ m»»j 

#Rtt, ffirE/^7~5 s A-rxo«I«l«««J:0»6n-6»J 
*>**SMEX*«#©«^ftftiBiaci:LT* ME 

[0 0 15] SSKIt i*a4BtO/^-f/t>f 

U ME»loJt«*^rcWE«ffl«-9*«tDa*., tt 
E*ffl«# £ itTE» 2 (D Jt«*8^<fc D # & ns t £ 
it«bTffiE«««*«KM«^&ffl*t"Slfc«#S 
ME^->^->fl!M»»H8^fc*"^€r> SlEftico 
#JfflteME!& 2 ©Jfc««#£«rEfS 2 ©Jt««|^^## 

U «lE»2oa!iaittMEfglOJt««-lfSME*2© 
[0 0 16] ISKH W^SEftOAy-^W 

a*^Rt*> «E«ffl«-»atttME* 1 (Dtmm^** 

l ©Jfctfc^Rfc. nEtt(ttS-i»&tfttElB 2 colt 

»*&ta*-rs*2(oias^Rt, t9E^->*>»!Bn 
»»j«#fcat^*> bueh 1 (Dmmztmm 2 ©it«je 

*SMrE««*«»«WJ«*tLTffl*U, «rEJB2<7> 

»m»tirE» 1 ©Jt*fc»*^^rE3s«tffi^ffi»s»je^i: 

UTffl*t-Sifc«i«*«0ift^Ri:S«A*. 
[0 0 17] i^KH »*a6Bt0/^-r/H 

rwu x >r ^^;HHiKT«j*$ns. 
[0018] i*L<it MM 7 E«o^^matMi 

[0 0 19] ^OX«^^«||^8eROA*7— 7 

bfc«*«#^*airiB^«si»affl«i*rt]«ufcA 
x/nw x(Dift«aE*iBs«abT««i"r^iiii6-Tfab 

^Ifflim® u TttrE a y-^A'-r x ^^Ki-r s a y 
0 1/ $ Vi» 2 o^aft-^ t ^a A WtBMft 

am-^a^^Rt, urEA^e^sstt. misa^ji^ 
tcs^€r, ME/^y~5 ; AWxco^->^>^5e^cD^ 
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7 

we* 200^*, tneifcitA^ 

mau itESionm^ WEJt$£m^<hWB*2<D 

wea?-^ 

AW XJKSl^ati. WEjfim«Wffi»B«J{§^€: s 6 leg 
[0 0 2 0] m$.V<U, »*S9E«©n7-T/H 

* i <Dt&tfi&& tmess i o»ttric»cko/h^^» 

2©»tt«»t*6Ift$n, ME»l©«St*»*SS 
tia«9E««flf*0«flEI»T«&«irEIS 1 <D*fcfil«-^<h 
U WE* 2 0&ftrt#£ttft*ttB«ftA9OttEI* 

T<e£WE* 2 O&tfiM^ 

[0021] M^b<«, »*aioE«o;^-T/t 

-fXOlUIMBBoiSl:, WEifimSttffiWB'Jm 
#ffl*^Stt, * 1 2 ©Jt«*HP&# 

U »EIB2©Jt«^fc(lfEM:tt«*S«Da*, Mr 

mm i q jt&*^£ o # p> n&m^ t wEJti&m^ t $ 
jt*tLT»Eja«st«tt*»j«#&ffl*Tsjt«^a 

fc, ME^->*>WIIB>»JWfcJI'^*, WE*ltf> 

nnttttBJB 2 o&mm^£WE* 1 ©jtiKMmcf*-* 

U iS^ 2 cofllflflteWE* l <Difci£{f WE* l 

[0 0 2 2] S£L<WU m&mi lElO^!7-fA 
-Y X o»«aE«S[sIKoa: -5 fc, ffiBiMaMftttHSUfi! 
**ffl*#RfcL WE* 1 0«ffl«^Rr«W5Jt*«^« 

at** i ojtK^ai:, we* 2 (DfommnR&MU 

MMW«*IK:XcJ** WE* 1 (D^ffflteWE* 2 cDJttfc 
«««ffiEil«tt«(ttinsiJff« MUTUAL. WE* 2 
o&ffiteWE* l <Z)Jt«jS*&i&EjSS«e*ffi^BiJm^ 

[0 0 2 3] a$UH i^l2E«^M« 
[0 0 24] 


(5) W6- 1 2 0 7 8 7 

[oo2 5] &tc. *a«#ai*#stt, /w-t/h 

[0 0 2 6] ^IT, ia«ag*ffi«f9I^S«, »2 0«8 
AT So 

i0 [0027] ufc^ox, a«K«eiHnM¥R^ a? 

[0 0 2 8] M«« 8 Bto;^7-f ^>f XOiNSS 

[0 0 2 9] &tz. «kffl«^ffl*^Rtt. — r/H 
[0 0 3 0] ^UT, jgm«4«B«»^Stt. m2<DM 
[0 0 3 1] L^J^T, jMffittfilittS»m^j^ 

-^AWx^jgmss«iBs»s»j^sw»fS*p^ 

[0 0 3 2] 

[HJ&ffl] HlttJl©*IBO*loaafiWT** I GB 

[0 0 3 3] f^S^^*rJ:^^, ^Jl/>ht>XIGB 

(C) fck A«fLOAD«r^LT«K 
Vcc<£> ( + ) JfrF-fc, 1=7^- (E) timiUVcccO 
(-) M¥\Z J ttl j etl#Mt<tU y-h (G) MHPH. 

y-hg$tRG^bTH 7^n- 2 coaiA ic-e-n-en 

mm^tlZo tVX. I GBTlCOir>X (S) -X5 
40 V9— (E) flmHfctt, «»KUffiSttRS}0tttlt$ 
n^. I GBT 1 <DlL>Xt%^ ttttttUffl&ttRSm 

©y-HN0^a > A I/— ^ 3 OiEA A IdftRSFft* r 

tjccto, «aaftfflffl»aRSJc<fc-5«£Q»T«vs3^ 

[0 0 3 4] 3>^i/-^3«f^A^C7tn^ 

* 3 0©A*^S*PmffiVREF 1 fe^VittS^P* 
EVREF2 t»a-r*. S^mjEV R E F 1 te^S** 
5^ ^^(C^ttS I G BT 1 <Dig^$|^2Il/^;l/^^-rmjE 
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T&O, S¥tJEVREF2 OVREF1) \Z?-> 
*>WLQt<DMilttM&\Z&\,'}Z> I GBT 

[0 0 3 5] ^ne>C7)S2p^[i£VREF l^VREF 

[0 0 3 6] H7-5ttA*ItINS»D^ A 
*ff IN©4^0iy^hU#tl/T, ^ — > 

T^-D^X-f y^4fC»Jp«flEVREF2^(0»iBl 

S*P^J£VREF 1^<0«|R£S^£M«I«^S 5£ 

[0 0 3 7] ^<^-5 03a««««|)e»!IBT 

te, A*W I N©4^±^D*>6 I GBT 1 oy- K 

[0 0 3 8] 5©ft««|««, RCISt 

[0 0 3 9] Z<D&otem!&\Z&\,*T, ^V-5^S 
ftRtt£&ftUfc4l'fra> I GBT 1 0E>MfeWB& tfofe 
B& 3>/^-^3iaD» m^m^SSRSCD^ 
ffl*T4SVS £S2g«EEVREF 1 tftltRT* 21 
^Dfffrn, VS>VREFl©tf, 3>Al/-^3 
<Dffl A**H KJI/t^oT K /t— 2 CDA7J fcJMBT 
So H 7>f 2 ©B**«L M^ttt-3t 

I GBT&*72l£Z>1tlib* I G B T 1 <Dafl«Sit*»3&« 
JWSrSfU I GBTl{i^y^7yy««*fcB*2:t 

[0040] — ^<v— >*>a«©jas« 

I GBT 1 ©tJttUfJIt 3>A 
I'-* 3 lC<fc 9, m^W^ettRScDmjEEI^TfilVS 
£»P*flBVREF 2 fc*Jfcim&££:fc«fcDfTJfo*U 
VS>VREF2Ctt, U>nV— *? 3©ffl**tHU 

K^f ;t-2 0(Bft#LWtftotI GBT* 

*:7 3li;S&«>, I G BT 1 <DMnmmi6&mmtztu 

I GBT 1 «7y^T^y«J6fc^Srt^<«SI$n 

So 

[0041] 02H * 1 ©SHftfll© I G B T(Dj8*« 

3 <&ftA*Kft^n*»P«JBE* I NHA**t 
[0 0 4 2] |^H^-r<t-5fc, A*WIN©K± 

mJEVREF 2tfiU>KU— * 3<DftA^fC##$n 


(6) »H¥6- 1 2 0 7 8 7 

^>o iioifissjRffiflisairaT*, ® i ©usi© i g b 

TOMKAHlBlll^ I GBT 

[0 0 4 3] Lfc#oT, b^Ocfc^tC, SBjKKffiMI 
S««T(OBIt «ffil*T«VS)&*»ip*BEVREF 1 
MIATHTfc. S2p«BEVREF 2fcTIH3»&tok 
□ >^l/-^ 3 Offl*fJL l/^t^Sfc^ 

[0044] cwm<o&5\z. mmmmimm 

TKUJUTfe, «B*TffiVS**»p«EVREF2& 

T*>, *£EJ»T«VSj^»P«JBEVREF 1&±HoT 
*5D, «««lB*^IWT{c*5^c«j^©iB«««lB 

[0 0 4 5] ZKDcfcSlC* *1<0§8JB«<DI GBTOjfi 

mjE^TfitVS<hitfe'r^S2PlSJEVREF2^, 
tt»*W©«EEHrF«V S tJt«*TSS2P«ffiV R E F 

V>TS>, iE«lfoIGBTl<Dift«8S«fll««^»<. HP 

[0046] m3\$?:<D$£wom2 0mmm'v&z> i g 

BTO«mat«BB5iK©SfcSs^-riiIBHT»-6. 
30 [0 0 4 7] KBfc^r.fcSfc, *l/>ht>XIGB 
Tl©3^^- (C) tJ, iSLOAD^tTtS 
Vcctf) (+) ffi^lZ, x5y* — (E) tt«»Vcc<Z> 

(-) «^fc^n*n»«£n, y-h (g) *ma, 
hsitlr g^lt H7-f7v 2 ©a^tc-tn-en 

SiR^ns, *bT, IGBTlCOir>X (S) -X* 
y*- (E) W^IBIfctt, «««WfflfiJftRS^»iR$ 
tlS* IGBTlCDt>X», WtWUffiSifiRSIII 
© / - F N 0 39t3 >n 3 OIEATJ tl% Z. 
tfcckD, ««E«fflfflfitt:RSfc«fc*«JBE»T«VS3&t 
40 n > A l/-^ 3 CDIEA7J <h LT1 0 &£ns e 

[0 0 4 8] 3>ms—?3\t*r<DfkAJj\ZTj-U>f?s 

7 7 oMtPfl^s 7 MffA^s 7 a 

>n u—? 3 (D&xti*mmmi£ v refuses 

2pmjE V R E F 2 fc»«rr S. »p«JE V REFlttS 

I GBT 1 CDjg«««KU^S^-r 
tiBET&D, ^2p^JEEVREF2 OVREF1) 

I GBT 1 i^;ufcjK-r. 

[0 0 4 9] ^n^>C0S2pm£EVREF lR^VREF 

5^ 2(j, ®»rtfflfc«ijs$n*«^>r>fc»a5$ti&ia^ 


—592— 


[0 0 5 0] i gbt i<Dy-h^&r>&t>nz>>f~ 

hmjEV C E ifia >nv—9 6 ©iea**:^— *$n*. 

n >/S 6 l«-<DAA*fc»P«EV REF3$A 

7jT<5o S2pmjKVREF3«, IGBTlOKItE 

2*1*. i8*«EVREF3H InJ&rtgBlC«f&2 nit 

CO 0 5 1] 3>hn-77fiA*«§.I N&tf3>/^ 

»c**p«£evref 2^»«&»^-raiwwe#s 7 

[0 0 5 2] fcjfe, 3>hD-7 7«W» 

<DmJ]t)WU^MZllt>±&&&X<DmmX&Z>. 
[0 0 5 3] ft*, 3>hD-7 7«TOi A7J 

[0 0 5 4] ^CDJ:5ftfl|jBStc*^T, 3>hn-77 
rt*£*tt»£*ftLfc»&<0 I GBTl©ta»IBH 

atriRS©«JBEI*T«VS t**P«EVREF 1 tSJt 
grrsCchlC^DfinbtU VS>VREF10t^ n 
>KU—?3 ©Hi*J&*H l/^t&oT H ^-f /t — 2 CD 

A^ic^M-r^c ^coj^m, F7>f/t-2©ttimu 

^i^ot I GBT$t7$t<5M, I GBT 1 (D 

mmmm^mm^n. iGBTUi 7 7f7^^ffi 

fc*lcRB* £ £ ft < #«sn5o 

[0 0 5 5] □>hD-7 7^->t>IftO 

>/tu-^3fc«ko. ««Hftmffi««tRs<o«m»TM 

V S <hS2pmffV R E F 2 fc £ JtttT 4 D fi* 

*U VS>VREF20tt, 3>/^U— ^3COtH^3^ 
H l/^JV t ft o T K 7 -f /t- 2 <D A^I 5. 
16** K7^A-2(0fflm^i:^TI GBT 
£*:7£i£££:£K I GBT 1 OMSMi^lKd 
tl. IGBTltt77?7-y^RB*l:BSCa:&<« 

[0 0 5 6] H 2 ^"Tck 3 JC, X*M I N©4*± 
#tD*t&. y-h«BEVGE*«Mffi®EVt h 
ft^JpmJCVREF 3£_t[§rD % 3>/^I/-:? 6CDffl7J 

JEV R E F 2 #3 >rtV-9 3 (D^A7JlCfr-^2n£o 


(7) »H¥6- 1 20 7 8 7 

12 

z<nmmMm.^m^^. mzv>wsm<r>\ gbto 

MKAHBKadi IGBT1 39tjMttflHT*« £*ft 
To 

[0 0 5 7] Vltifi-oX. &2<Dm&M<D I GBT<E>i§ 

JSloXIMPm. ^->*>l«fc* 

»*ax«MWiiiB©flUEi»T«v s Dt^-r^mmm 

V R E F 2 ^*JRS8»IW^«H*TmV S fcJttW 
^S^mBE V REFlJ;0^t< RJTT * 21 h \Z& K> , 
^ — >^>ESOia««SSfc*^Tt>, lEflltCIGBT 

[0 0 5 8] t!5T, »KK>EfliennT»:. IGB 

b i 5 aHiKvntteMmToj:^ 

a? HfebTL*5©tta*u<ftVi, 

[0059] nmcwur, is 2 oaoMfiTa. mm®, 
mm^mmr^ Y-hm&vsi*n®uz^-*~?z>z 

y-hSSRGO«, IGBTlCOfi, i&S^lC 
[0 0 6 0] ^(Difct*. HtttttttttiftHN t fcSSJ&bfc 

«aftia«^«sflHraT$#^#^ z 
30 &n 2>i&mwL$mmmmm*m^ i gbto>]|«sk«h 

[0 0 6 1] H4tt21<D*l8a>JB3 0**«"C*S I G 
B TOjfl«S«BllHlK©**&^t'lslKHT»*. 

[0 0 6 2] fsI(§3lc:^Tcfc^tC, ^l/>ht>XIGB 
Tl^al/^^- (C) ftffiLOAD^tttig 
Vcc<D (+) SS^JC, X5y^- (E) »«iEVcc© 

(-) «TPi:-tnfn»«$tu y-h (g) «ma, 

hi$iRG^lT K^-f A-2 0W7jlc^n^n 
»tt$n*. *l/T, IGBTlCO-fe>A (S) -X5 
4» y^- (E) ag^PHcttU tttttffiffl&triRS^ftKd 
n^o IGBTl^t>X^ IMtiifflSftRSfl 
<D J - F N 0 ifiZJ >)\ V—9 3 (DsEAJl iZ&f&Z tl2> Z 
m^m^S^LRSicJ:^mjE^Tmvs^ 
n >/t ^ 3 (DIE A ^3 i: ITU 0 &£ft2>. 
[0 0 6 3] Zl>/*U—? 3\t*r<D&AJ3\Z7±ny* 

7 7 0l»9SfS7«» 1 «»«#S7ICS^, 13 
>/tl/-^ 3COftA73^2p^ffVREF 1 
^JEV R E F 2 iC^gtr ^JP^JEV REFlf^ 
5^ *«ffifiplw*^S I GBT 1 U^Sr^t" 
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D » S¥1EVREF2 OVREF1) teifi 
««H8fc*5»* I GBT 1 C0ilim^^l/^^^*rc 
[0 0 6 4] £n£CDS2pmJEVREF l^VREF 

[0 0 6 5] IGBTloy-htSlc 

mjEEV R E F 4 £ A2lT V REF4H I 
GBTl©y-MHl { 3ft»+»/hS V^VMEIft I L (■ 

3>hD-77l:#«tl5. ft** ^ipmffVREF 

[0 0 6 6] 3>hD-97«AABf I NRtf3>;^ 

^*Jp«JEEVREF 2-v<DSjS^Jt^-rS^I»^S 7 
*fcU T^n^X-f ^5 1 4tCS2pmmVREF 1 ^© 
[0 0 6 7] n>hn-^7<Z>5aaE*«}tfe«RI 

[0 0 6 8] 3>hD- ^ 7 <D|*lgM&£fci, 

[0 0 6 9] £<D£5&*Mcfc*3V>T. 3>hD-77 
^**»i:*^bft:»'&CDI GBTlOfSEttfflU 

SiaRSOmmi^T^VSi^mjEVREF 1 t*Jt 
t&TZ>Z.t\Z£K>ntltl. VSMREFKDtt, 

— 9 3 ©ai^^H i/^l/t^o X H 7^f A- 2 © 

^ViTioTI GBT$t7$WcJ5, IGBTIO 

[0 0 7 0] — 3>hD-7 7^->t>tft© 
IMt^lfci^© I GBT 1 Oi^tHiH 3 

>^U-^3JC«fcD, ^^tbfflSirLRsomm^TfS 

VSi^2pmj£VREF 2 i:^iti^-r^^<i:tC<fcDfT^ 
n, VS>VREF2C0tt, ^ 3<Z>tti73# 

H 7^f A- 2 Offl^^L l/^t&^T I G B T 
Ik Z>1t*b. I GBT 1 (Dm&ffi&lfe&J&WrZ 
n, IGBTltt7yf7y^«tt*l:l65^tS:<« 


8) *>B¥6- 1 2 0 7 8 7 

[0 0 7 1] 0 2 fc^r £ 5 fc, A77(If I NcD3i^± 
#0^6* I GBT 1 co^M^S^cO^m^^^T 
U h««lt #0ift#<z>/h3fc«»l L&TIII& 

»fS^a3MT«, £2p«JEEVREF 2*»3>/^W-^3 

3CDH^J<^ I GBT(D»«««afl3K5^I GBTl^ 

[0 0 7 2] Lfc#oT> »3<02QMfJ<DI GBTG>» 

20 «9k«ribik^ mie>fm&m#* ?->*>mz& 

VREF2S, SflTttl8WWf|CD«£EI«TffilVStit«!-r 
^>S2pmHVREF l£D*#<«St*<&2l£:K:«fc0* 
^ — >*>l»"f>fc^ViTt>* jEANC I G B T 1 ©ift W« 

fc«>, wimana:<a«««««ifp*tf5 2ia:««T* 

[0 0 7 3] »3<&SMMrCfck a«tt**fe«MT 

<DflU IGBTl^t, M^ia^T^bLT^ 
[0 0 7 4] *2©**«ra«, MttKffifS 

*a«««ai«««ifl!^K^i i GBTcDaam^^niB 

[0 0 7 5] H5tt2:<Z>a!WO»4 0*JS«T?»* I G 
[0 0 7 6] HHIC/Tna^ IGBT10t>X 

cs) -xv^- (e) m=m\z\t* mmkamntn 

RS lfttfRS 2#HK^lC8tt3n*. ftT> -fe>X 

My?9©8iA*9il:a«$n, ««*WffllStfi: 

RSI, RS2^/-HN2^7tn^X^7f 9© 

[0 0 7 7] ^£D> «8SHftmfflaSRS 1WRS2 
fc,fcS«ffl»T«VS HflT-jruifX'f y^9 <D% 1 A 
40 ^3 9 1 fc* D 5i*n> «SKttffiA&SftR S 2 <fc * 
«ffl8|TteVS 2^^n^X^y^9tf>^2A7J9 2 

toyx-f 5/f9^LT/- FN 1 & — FN2 

[0 0 7 8] mffi&ttim&tiiRS 1WRS 2 

E F 1 Rt5V R E F 2 tVUStlsftmG* 
RS = RS 1 +RS 2-(I) 
VREF 1/VREF2 
50 =RS2/ (RS1+RS2) -(II) 


—594— 
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[0 0 7 9] ^>fY-5ttAMtI N«0a^ A 

[0 0 8 0] fc*5, ioi«ttSi©S!ll«iHST* 

[0 0 8 1] £<0£5fe»J*l;i*5lvT\ ^7-5^ 
#ttJI6£*fc-r»&<& I G B T 1 CD^Sfc&tfite. Hi CO 

SltRS2 0-&«SjR* (=RS) (O^flEI^T^VS 

1 (=VS) £**«JEVREF 1 ££JtfcT*2:£fcL 
<fc0fr:bft* VS>VREFl(Dt^ n>/^— ^3 
OflJMH H 7-f A- 2 CDA* t»lt 

1 GBT&j-yz^zrc®. iGBTiomnmwKstfi 

»»rSn, I GB T 1»7 s/f 7y^««*:B5 H t 

[0 0 8 2] *>C?-5tfi* — >*>W.&<DiBi1& 

«Bt*»tl^© I GBT 1 OtJfElltfiH 
-^3fc«fcD, ««E*ffl«»SiRS 2©«BE*T«VS 

2 tS^mjEEVREF 1 ttfittVti£tlZ-t.lZl:r)fft> 
tU VS2>VREF10i:^ 3>A1/- & 3<Dtitfj 

OlSJk H7>f A-20ffl*jft«Ll/^^-3TI GB 
T£:*:7 I G B T 1 <7>aMftftj|^TOVr 2 

[0 0 8 3] SffiP$T<lIVS2 = (VREF 

1/VREF2) •VS1T*5^^ tK»T*VS 

2 tmmn&v refi t m 1 ommm 

©3 >A 3 t^ck^mjEE^TfiV S ^S2pm£EV R 

E F 2 £<Di£&l&M£mm\ZUZ>. 
[0 0 8 4] U:^oL H4 0^li^IGBTOI 
*%ttff[sIKtiU S^mjEVREF 1 ^@tbT, 

Jfe«««HBB©«£E»T«V S l,kD/jN$<«jrr*£ 

WJICfcloTfc* I GBT 1 ^MKfim^M 

[0 0 8 5] fcSs* fB4<D|gttfg»%l<OllttM«l£a 
>hD-7 7l:ff«A.5&2l/T, !fl2<D|ygeg&£> 
[0 0 8 6] 0 6te;i<^tpl(D£|5<Dil:&m?&£ I G 


(9) #BS¥6 - 1 2 0 7 8 7 
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[0 0 8 7] HHfciK"*- «fc O \Z* IGBTlCDir>X 

cs) • y?- (e) M^mifctt. ni&#mm&$i 

RS 2RtfRS lifimm\Zti&lfetl<E>. f IT, iz>X 
m=?> «8fE*fflfflS«tRS 2WO/-HN3*t3>AU 

^fiS2p«ffiV REFI ##-£3 o 5* 

[0 0 8 8] SStfftfflfflffiiaRS ioM«l:7ta^ 
-f y^i OiWHfsns. rtn^^ioiw 

It? 5 S 5 Mffff* S 5 

[0 0 8 9] mdft^mffiStTLRS 1MRS 2 

te, »1 <0***!l<D««*fflffl»SRS, £2p«EVR 
EF lftt;VREF2£JfcttUt«£\ *4©ia6«|RI 

as* (i) AKtfdDA^NJS-r^. 

[0 0 9 0] ^^7-5ttA*«f INS«0a^ A 

20 ^ 7tnyx^^f io^t>$t, ifiaHKlBffijgje 

1 0£rt:7£i2:£o 

[0 0 9 1] fc*3. «<Z)»J«tt»l©iei(S«t|B|«T» 

[0 0 9 2] £CD<fc 5fc*lJ*fc::fc^T, ^-YV— 5#5£ 
Wlt^^ti^O I GBT 1 Wl^lUH JBIO 

3>ytw-^3tc<i:D. «**aifflfiSiR 

SltRS2©6*Sfi« (=RS) COmjE^TfitVS 

i (=vs> tmmnmvREF i £.&tt&t<tiz>££. 

30 ^cfcDfrfrru VS>VREFKD^t, 
3 CDfflTj^H l/^i^ot K^-fA— 2 
T£o -tOiB*. H^-f/t— 2©ffl*#L W*;P£&o 
T I GBTfc^S-BrS&fc. IGBTl©iB««ftft 

jwswsn* iGBTifi77^77^i^ics6^^ 

[0093] — ?^^-s&*->*>w&<z>mm 
ttJBt^ft-r*^ i GBTi©««te»m«, n>K]s 

2iS2pmjEVREF 1 t*tjttfi!$n^C:i:fc<J:DfTt> 
4? n, VS>VREF1©^ a>/^-^30llJM 
Hl/^;V^^:oTF^-m~2CDA7J«C!liM~r^o -£<Z> 
»X* HM;^2©aiWLK^oTIGBT 
^^^^ii-^fc86, I GBT 1 0>iS«d£#«&#j8»r£ 
n, I GBT itt^y^Ty^«J8*lc|ffi*2:i:^<« 

[0 0 9 4] :©tt, «£EHTFffiVS2 = (VREF 
1/VREF2) • VS 1T*5*6, HH&TteVS 
2tl?i£EVREF 1 iKDitmttmt* il^ffiffl 
con >/t 1/-^ 3 K:<££mjB$T<IV S ^^2pmjEV R 
50 EF2<hOJ±£^jjl£^JCft:£o 
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[0 0 9 5] Ifc^T, msOimMMV) I GBTCDii 
«^««®»«, *«P«BEVREF l$@tbT, 
>*>Wp^Jtsa**««W©«JE»T«VS 2 
£*ttJB»llW©«ffiRT«V S 1 < WtfetZ Z £ 

fc*^T^ iEffllir I G B T 1 OffittffiftHttffisPft 

[0 0 9 6] H7»Jloa!§8<DfS6<OSaS«-C»S I G 
[0 0 9 7] N^ki7K-r<fc5fc> IGBTlCO-k>X^ 

fflfflffiSR S i: i 5tE*Tt V S 3 >/t 3 1 

na, -eo^A^Jcs^mmvREF i *atoa^ 3 

>/t ^3 2 »^CDftAA fc»PfUBEV REF2^K 

[0 0 9 8] 7tO^^>f 11H u>nv—*z 
l&tf32, F7<A-20A*Bl:^$n, ^-fT 

[0 0 9 9] ^>f7-5»AMf A 
3k TtnyA^f v^l l\ZZJ>rtU— *3 2<Z>£ti;*jCD 

F^-r /t— 2 ©A*^©»i«s»^-rs«ai«*s 5 £ 

□ >;t^3l com^jco F 7^A- 2 cda^cd&SK 
[0 10 0] «SO*rt«»10l6Mi«i:H«T?* 
[0 10 1] £CD£5fc*lJSfc35^T, ^7-5j^S 

u-* 3 1 k<£ 0 , mffi&mmt&$iR s omjE^T^v 

S£S*P*JEEVREF 1 <h£J£&-T£ £<h(;i£ Dfrto 
tl, VS>VREFl(Z)i^ n>/^w-^3com^^ 

F^^f A-2©H1A^L ^Vt&oTI GBT 
**y2l£Z>rz*b. I GBT 1 <&3&«ffiftjtt#*aE0r£ 

[0 10 2] — *>f^— 5tf^ — >*>ifi»CDjMI 
^ii^ti^O I GBT 1 ©i^tBH 


(10) »H¥6- 1 2 0 7 8 7 

-^32 l£«fcD, *8»ttJffiSSRS0«ffiPIT«VS 

£&2pmjE V R E F 2 ££J**rr £ D ff ton. 

VS>VREF 2<Z><h#> 3 >A U — ^ 3 <7>ai2l#H V 
^iftoTF^ 2<DA*fc»5B"TS. ^co*g 

F7-fA-2(DaiWLl/^^oTIGBT$ 

t7S«fc«), i gbt i <&aa«««»i&*«»3n, 
i gbt i \*7v^Ty7i£1&\zuzz:LU<$m2n 

[0 10 3] JI£>«J;5l£> S 6 <Z)^!IMO I G B TOl 

HJEI$T<i V S ilttfei-^>^2P«JEV REF2$, }£« 
«JI»BMCD«JE|*T^V S £ JtifcT s^gmjEv R E F 

aatwwic*viT%>> jeauc i gbt i <Dffl«%ftmi 

[0 104] » 6 <Z>l6Jli«T«. 3>>^l/™*3 

1W3 2co^> ? ^^ffl^m^^T7-n^A< 
20 lfccfcO^IDStASfeae), 3>;^W-^3cdt±d^a 

Kit'*, 7^n^«^T?*S**«BEVREF l^V 
REF2$il^0i^^ T^n^fi^ffl«S 

[oio5] ts.#s m 6 <ommm*f& i <D$£&m&im 
[0106] ms\z^<n5&we>&7 <D$mm-?&2> I G 

[0 10 7] HBH:iti5l:, iGBTi©t>x^ 

^ 3 icoiEA^j^«$ns;ittc<fcD, «%tkffi^«i 

SiRS l^RS2 fc£*«JEEI*T«VS l^n>/tl/ 

3 lcDiEA^tbT^D^^n^p nrnkthmmfi 

RSI, RS 2WC0/— FN2^3>/11/— ^ 3 2COIE 

A^J^8lBg$ns^^tcJ;D, «««kffiffi»StRSJci 
&mjEI$T{i V S 2 ^3 >rt 3 1 OIEA^ tbt 

^DMtlS. fit, 3Wtl/-^ 3 1^3 2<Z>H 
40 Ail \Z teJPpilBE V R E F l^*atC##$n^. 
[0 10 8] 7tD^^l Iti, 
1W3 2, H^-f /1-2©A*HB^*Sn, 

>/tl/— ^ 3 1 <DMJ3$>Z>^\tZ2>nV—$ 3 2<DtiSJ] 

& F^-f /t- 2 oATjirssrr^, 

[0 10 9] ^-fT-5»A*OTI N£StDfc2K A 

^>it«(^a«fflP^t^t-a^iiii«airaT<7>r^ 

7tn^7f l il:3>/^-^3 2©HiA© 
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[oiio] t&ommtn 4 <D&mm (H5# 

[0 111] Z<D£5fcm&\Z&KT* ^-fV-5jW£ 
SliRS2(D§SttS« (=RS) comEE^T^VS 

i (=vs) t&mmmv ref i t*itm?2>z.t\z 

£r)ff£>n. VS>VREF10t#, 3>A]/— ^3 
1 (Dtitfl&H UUVhte-D T H ^-f /t — 2 OA^lC^M 

T I GBT£:*:7$i2-£fci?K IGBTlOiitttM 

[oii2] — ^<-7-5^ja*««t*^'r«'& 

OIGBTlCOiiifflU D>^|/-^3 2i:J;^ 
««£«aiffl«*iR S 2 OtE^TiV S 2 ££2f^JEEV 
REF 1 <h#*ifcifc$tl£ £ <hfc£ Dfrtotl* VS2>V 
REF 1 0<h£,. n>Al/— ^3 2<7>tii^^HW^:;Wi 

£fca&, IGBTloa«»«»*«M5f$n, IGBT 

i y^y v ^ttwstcKs - 1 & < em-znz. 

[0 113] mjE^T^VS 2= (VREF 

1/VREF2) -VSIT*^ tJIIITtVS 

2ts?iEEVREF lto&temmZs » 1 ©StlKW 

03 >A U— * 3 KJ:-5«JEHnFffiV S <h^mjEV R 
E F 2 £©Jttt»*£*ffifcfe*. 
[0 114] l^oT, ^ 7 <D#dg0!c7> I GBTOi® 
mSEfi&SEKfck ^2pmffVREF l$@tlT, 

jewjc i gbt i a>a«««««ig^«<. an* 

UTiVS l&OTS2$ilg^r)iA^ T^-a 

[0 115] aO^eiCO^^SCD^^T^^ I G 

[oii6] ^Hfc^Tcfc^ir, 5^;wx-r y^i 

2\t. □>/tl/-^3 1&i;3 2 I F^^A-2(DA^ 


(11) #§8¥6 - 1 2 0 7 8 7 

20 

[0 1 17] f^y^My^l 2\Z. ANDy-h 

4 1, 4 2S^OR^-h4 3^^$n, AND^ 

- h 4 l lia >;^-^ 3 l A*t * 

h4 2«3>/^-^3 2<Dthj]*—jjAti£i,. mm 

10 h4 3liANDy-b4 1R#4 2 ^tl j etl<Dthtl&— 
[0 118] V-5«A^m^I A 

2k T^'^M7f 1 2tc:n>AW-*3 2(DttJ^ 
(7) H 9>f A- 2 OXA'vOaiSSJt^tS L U^JKD©! 

[0 119] fc45, *6<0«ri6tt»10*3»«i:ll«T* 
[0 12 0] ZLCO&otem&tiZ&^T. ^^7-5^ 

#«iB£*fc-r»&© igbti (Dmm&mt, n >a 

* 3 1 fc£ *K «ffi«*ffl/8SSiR S 6D«jEHTFiIV 

5 tliptEVREF 1 t^jtfeT^^ilCctDfft) 

n> vs>vref nynv— 23 lcoajzft 

^HKJ^^oTH^ A-2(7)A^iC!lfM'r«&o 
(D*^ K^<A— 2 0fflWLI/^^:oTI GB 
30 TSt7St5fc», I GBTl<D»«*«M^jMKa 
n, IGBTltt775 : 7!y^*«*l:B<5Cta<fi 

[0 12 1] ^-fT-5^->^>ift«Oaa« 
«it*)4Tl§© IGBTI U>n\s 
— *3 2fc«fc*K md^aiffiSiaRScDmBE^TMVS 

tmmm&v r e f 2 <t £jt«rr * ;i t \z^ 0 ff t>n. 

VS>VREF20t^ n>AU— £r30ttrt7tfHU 
^t^oT K^-f A-2CDA^3^!Jijl-r-5« 

H7-fA , -2(Offl^^Ll/^M?5:-3TIGBT$ 

I G B T Ui 7 7 !y ^tti«t:»S C ift: < 
[0 12 2] ^CD^^tC* £1 8 CDH^CD I GBTCOjfi 

nmwnmKiz* *->*>m\z&vz>m&tmmm<D 
m&&Tmv s £*tgrr3S*pmjEVREF 2^, ^« 
ttffifflra<7>^iH^Tfi v s fcifcsrr ^>^2pmff v ref 

mmmmiz^xh. mm\z igbti <Dmn%t&mm 

50 flS$«d^S^AV^IC. ia«S«mft«s£fT5ifc:«>, 
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[0 12 3] m8G>mHM-0\t* 3>/1U-*3 

1 RXf 3 2 ©tV z?9)Vtitfim*%* : T'4 *J2)V7s^ 

l 2 \z&r>mK>&XZ>1t*b. 3>;^-^3©7tny 

fllKlJfc^, TtO^fflf T*5S*«EVREF IRtf 
[0 12 4] JU^T, 3>/1W-* 3 2 

[0 12 5] fe*3, »8CD|Hft««*ia)*lli««a3R 
[0 12 6] HI 0li£©5fi^©»9©*iaOTT*5 I 

GBToa«»E^iaK©«j*«^iai6HT*s. 

[0 12 7] r-f^^yf 1 

>/^l/— ^ 3 2CDffi^$ F^"f A— 2©Artfc«»Mfc 
[0 12 8] i^VX-f 3 AND^-h 

ANDy-h4 40BJ*4-*A*tU 3>r?l/— * 
3 2<7)m^*^A^i:-r^o 

[0 12 9] ^-fV-5ktA*f§*§-I Nt*Da», A 

2k f>f^VW^l 3^n>/1U— ^3 2<DMJj 
<D F ^-f A— 2 ©ATJ^CD&^lf ^"t 3 L l/t^OM 

It^u 3 3 l ©Hi*© H ;t- 2 o 

IT*. 

[0130] mv>mm*n i<Dnmmt.mm-c$> 

[0 13 1] C<D&otemf&\Z&^T. ^-f^-5*tg 
*tttt£:*fc'r»&© I GBT 1 <7>mSS<ftW«, 3>A 

3 1l:J:D, «8SE<ftffl«ffi«R S ©^JEHTFfiV 
S<h^*PmjEVREF 1 t £Jt$fcT£ Z. t. \Z& 0 frfr 
n, VS>VREFl©tt> n>AU— ^3 1©tti* 
^HW^;Ui:^:oTF^-r/^2<DA*^!f§il*r^)< > -e 
H7^A-2©ffl^LI/^t»oTI GB 
T£:t:7£ii-£fc:£K I G B T 1 CDmmM&ft&M&'Z 
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